General Concept
The A.I.D. software was designed to satisfy the criteria for a universal facial assessment tool, identified based on a thorough review of the literature. 5 We put particular emphasis on optimizing the software for use in a busy clinical setting and for overcoming challenges associated with a large-scale multicenter study. Therefore, despite its many complex features, the software is quite simple and time efficient. While the evaluation of a three-dimensional facial model will with no doubt become a standard in the future, the current version of the A.I.D. system uses 2D facial photographs, which are used routinely in clinical practice.
A.I.D. has two principal applications: (1) examination of individual patients (eg, pre-and postoperatively); and (2) analysis of larger cohorts by multiple evaluators from various centers (Video 1, available as Supplementary Material online at www.aestheticsurgeryjournal.com). To overcome the burdens of a multicenter study, our software has many optional components, such as a built-in database for archiving patient information and photographic documentation, as well as a module for encrypted electronic data transmission. Additionally, the software allows for two different types of participating units. The so-called "Supervising Unit" is responsible for the organization and supervision of the study, collection of material from participating centers, appropriate processing according to an "Evaluation Plan," and analysis of the results. The role of the "Evaluating Unit" is to analyze the material in line with the Evaluation Plan. To eliminate potential observer bias, the evaluators are blinded to patient information and to the results of their own assessments. Interim results can be recorded and resumed at any time. This is particularly useful in the case of larger studies.
Facial Analysis
The current version of the A.I.D. system is suitable for evaluating facial morphology, symmetry, and aesthetics using standardized photographs in the frontal, lateral, or submental view. 7 This approach facilitates 3D analysis and partially eliminates the risk of a parallax error. 8 Evaluation, both subjective and objective, is performed in a step-by-step manner according to available preset protocols. Commands and guidelines displayed on the interface make the process time efficient and simple, both for appropriately trained health professionals and laymen. Results are automatically generated after analysis is finished. For better comprehension, parameters and their values can be presented on the facial photographs (Video 2, available as Supplementary Material online at www.aestheticsurgeryjournal.com).
Subjective Assessment
Qualitative assessment can be performed with various scales, such as a 10-point visual analogue scale (VAS) or Asher-McDade index. 9, 10 Due to its specific structure, the study with A.I.D. system supports a large panel of evaluators, which is necessary to obtain reliable data suitable for statistical analysis.
Objective Assessment
Quantitative assessment is based on digital semiautomatic photogrammetry and the evaluator's role is limited to the application of a few landmarks on the photograph. Using these landmarks, the software automatically adjusts location of other reference points and lines, takes anthropometric measurements, and conducts a time efficient and simple analysis of facial morphology, symmetry, and proportions. Morphological analysis includes both angular and linear parameters, as well as surface areas, expressed as proportion indices. The system also offers the option of metric calibration of the photograph by pixel-millimeter conversion to express the results in millimeters.
Specification
System requirements include Windows 7 or later (Microsoft Corporation, Redmond, WA), or Parallel Windows installed on Mac (Macintosh Computer, Apple Inc., Cupertino, CA), with Random-Access Memory of 512-MB and at least a 1 GHz Central Processing Unit. In the future, the system may be adapted for Mac OS and Linux.
DISCUSSION
The presented software is one of only a few systems optimized for qualitative and quantitative facial analysis in a busy clinical practice and a large-scale study setting. Its effectiveness has recently been confirmed in a validation study which documented its high inter-and intrarater variability during the objective assessment of nasolabial symmetry and morphology in patients after cleft surgery. 6 In this study, the time required to perform the analysis with the new software was more than 10-fold shorter than with the commonly used analytical package, Image J (National Institute of Health, Bethesda, MD).
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Additionally, a series of software tests were conducted in one maxillofacial and two plastic surgery private practices which have proven the software's potential as a tool for routine facial analysis. Initially, the system was used for evaluation of postoperative results only, however it quickly became used for the support of preoperative consultations as well, especially prior rhinoplasty and orthognathic surgery. Even the most complex analysis of facial morphology and symmetry does not take longer than a few minutes to complete. This feature, along with the possibility to create a visual presentation of the evaluation results imposed on the photographs to aid the surgical plan discussion with the patient, were greatly praised by A.I.D. system users. A.I.D. has many potential applications in the field of plastic surgery. The possibility to perform a complex analysis in a simple and time-efficient manner makes it an ideal tool to support preoperative consultation and planning, especially prior to rhinoplasty, orthognathic surgery, and facial volume enhancement. The software can also be helpful in the case of less invasive procedures such as suture lifts or facial rejuvenation. With an increased awareness of facial asymmetry, patients can adjust their expectations, which may decrease dissatisfaction with the final result. Secondly, a simplified evaluation of surgical outcomes may motivate a surgeon for self-analysis, which may exert a beneficial effect on his/her professional growth and the training of residents. 15 Moreover, the software can be used to compare the treatment outcomes of various surgical modalities and in population-based anthropometric studies. Finally, due to the possibility of blinded analysis by multiple evaluators, the A.I.D. system is suitable for effective and safe acquisition of data by means of crowdsourcing. 16 Currently, the analytic module is based on an indirect photogrammetry technique in which a complex 3D structure is projected onto a 2D plan. Consequently, some volumetric data are lost and parallax errors are likely to occur. 5, 12, 17, 18 This problem can be partially eliminated with the usage of standardized facial photograms in frontal, lateral, and submental view. [6] [7] [8] [17] [18] [19] [20] Of course, we are fully aware that 3D models, especially obtained with stereophotogrammetry, remain superior to photographs and undoubtedly should become the solution of choice in the coming years. We plan to implement the option of 3D analysis to our software shortly. However, most surgeons still rely on conventional 2D photography as part of the standard patient record. Therefore, the availability of these photographs for multicentre studies is extremely high. Moreover, photographs are simple and inexpensive to make. For those reasons, the current version of the A.I.D. system can be used in all practice settings, which was our primary priority.
The goal of our nonprofit initiative is to create widely recognized and available facial analytic software which will improve both research and clinical practice. As the A.I.D. system was designed primarily with plastic and maxillofacial surgeons in mind, we encourage all interested clinicians to test the presented software and share with us their constructive criticism and ideas for further improvement. Only with such cooperation can a universal assessment platform optimally adjusted for their needs be developed.
CONCLUSIONS
As a system suitable for simple and time-efficient analysis of facial morphology, symmetry, and aesthetics, the A.I.D. system may become widely used by clinicians and researchers. We plan to develop the software further. The software is available free of charge from the first author of this paper.
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